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(57) Abstract: A laser beam machining method and a laser 
beam machining device capable of cutting a work without pro- 
ducing a fusing and a cracking out of a predetermined cutting 
line on the surface of the work, wherein a pulse laser beam (L) 
is radiated on the predetermined cut line (5) on the surface (3) 
of the work (1) under the conditions causing a multiple photon 
absorption and with a condensed point (P) aligned to the Inside 
of the work (1), and a modified area is formed inside the work 
(1) along the predetermined cut line (5) by moving the con- 
densed point (P) along the predetermined cut line (5), whereby 
the work ( 1 ) can be cut with a rather small force by cracking the 
work (1) along the predetermined cut line (5) starting from the 
modified area and, because the pulse laser beam (L) radiated 
is not almost absorbed onto the surface (3) of the work (1), the 
surface (3) is not fused even if the modified area is formed. 
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0 1 tfflV^§.i^ASf^5^-1f^ bT^ il©flb> Nd:YV04l/-1f^ 
Nd:YLF U-if4>5^t$'>-y-77-r7l/— !fiJ)S^So ^Vii/tJ7 M^^-^^ife^S^:^ 
^^WL-t^m-^s Nd:YAG^'-•^f^ Nd:YV04 1/— if. Nd:YLFl/-1f ^fflV^^© 

15 S©dS$fiiT*$)§o 

20 §^@©-^J-e$)^o *Ml/>Xl 0 5^Z#;&lp]t3^i6^ii-§Cttcj;oT 
*x I/— lf3fe©*^;^^j!]nxmt)®F^^{C-&t)-&§Ci:AST-§§o 

u-ifinx^M 1 0 0 10 7 {3®g^n;feijnxmti i 

M^^icj;D,^^-rsfc4i>tqrii^^^^^-rsii^ffi3te^i i7i:. ^j^^r^P 

-fy^^^-103 St/^M^M 1/ >X 1 0 5 i:!^ l:^ffi±lciHH^ tbjfe W^^ffl 

25 otr-A;^ry 1 1 9^H ^m^^o ^-/^xrv^y^ ii9tmytFSiy> 
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10 



16 



20 



25 



'M%U 117 



$ RT^I^^d^iT'i' cJ'D-fy^^^-lOS mf^mitf^ 1/ >X 1 0 5 b 
> JDX^^tll©t0ir^^^>r>5^^^tfS®3<&MBJ-r^o 

I/— ifJax^Sl 0 0{i$5>(c^ t:-A;^7°u iViS' 1 1 9> ^J^-f ^J? o ^ 
^-10 ^-Bca^mmWyXlQ 5 i:|5lb«±{c|Sfi^n;^cil^^^l 2 i:& 



TO^1/>X 1 2 3 ^HxSo W^%=S- 1 2 1 ^ bT{±^?iJx.iiCCD(charge- 
coTipled device)*^ ^iJSfe So "©if^^^-f > S^^&^^tfOTS ^MBJUfcoT 

xrU')/^ 1 1 gjfe^jgU 3®^^>X1 2 3-e|§^^tiT«^^l 2 1-e; 



l/-1fipx^g 1 0 0 {i^ t:^ 



;^1 2 \ is^^mti^f\^fz.W^v'-^1:^ 



r-^MSP 1 2 5 li. 



as 1 2 7 i:^ ^-^J' 1 2 9 i:. &1i^§o 
:7^-^«JcbTii^ffl«l 1 7T'fg^tfeqr^^©M;^As^®3±fc:-^t> 

1 5 AsziftXT^-S^ 113 Siliilrj; W^i^©M;^«ffi3 {3 



^J'MSPl 2 5{i. 



M 1 0 2 ^ mmm^ 1 1 7 »*x5^-s;$ijiii^ 1 1 5 ^mmt?> c t {c d 
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soi^-if^ L ^^^-rsb-if^Mi 0 itr^i^-rs (SI 0 Do ^iz. m 
10 jnxm^i© z fft;&iq]0Si&a^^^-r§ (si 0 3)o citifi^ i/- 

^® 3 {c{ig-r:|> 1/— tf^ L ©S^i^^^s^Pi: bifeJnxM^tJ 1 ® z ffi;^iq|© 
iax^^ti 1 ^ i/-ifjnx^s 10 0 ©mg^ 107 ^mwt^o ^ bT> m 

15 ^m^Mi i7ifi^a!u^:^^^^-%xmj:Mm.mi^mm-t^ (s 10 5)0 
mm-^ fitzwrn^^^ ^ > 5 <&^tjfipx^^tj 1 ©^® s ^ma^^ 1 2 1 j; 

-^J'fc:^^V^T^i^7=-^^31g|Jl 2 5tt|^^M^® 1 1 7 (D-RlWtOMs^i^m 

20 ^©^^^T^-^s'ttj^T^-s^Mgp 1 1 5 izm^fi^o xy'-i^mm^ 1 1 5 

c©Mj^7^— ^ bx z ffi;:^7^— 1 1 3 <^ z ftli7jiRio^iij^-a--s (s 1 0 

9)0 iitii^iDs mm^^ui 1 7©w^3te©^i;j^*s^®3Ma-rso ^43^ 

ii^T^-^J'^QiM 12 5 tc4-:5v^Ts Wm^%^^ > 5 ^^tfiPX 

^atj 1 ©M 3 ©M:^iffl^7^— ^m^t^o ^ (Dik:k.m^7^~' ^ it±i^f&m 

25 ^1 2 7 ^'fi-LX'e—^ 1 2 Bizm^tU ZilizXb 'E-'$' 1 2 9 iZijOm^^^ 
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mm 12 7 izit^i^Xy'^y ^ S 1 0 3 "t^^tiifeMMx-iJ' i^X:b 
M 1 1 5{i^:©^«J»7^-^5^^I^•o■^^■r^ l/-1f3te L O*^;^ p muJiMM 
^■^-5 (SI 1 Do 

i^fc:. l/-1f« 1 0 1 ib^^ l/-1f^ L ^^^^-B-T, L <^inx^ 

iQj^M^.^ 1 ©i*i^fc:jF^j5g-rs (s 1 1 3 )o ^ bT> jax^^tJ i ^^^^^ 

^-f >5{C^&oTa{fS::^(Cj;«3, iQX^^t) 1 ^Wf-S (SI 1 5)„ C 

15 ilPX^^ig!) 1 (Dp^m^^m^fk P ^'&t)-&T> /Vl/X i^— tf3fc L ^WlSi^^^-( 
>5{cMtTV^^o ^bT> X $li;^5^-i;i 0 9^ Y 1 1 1:& 

^W^^7-r > 5 (ct&a J; -5 (dinx^atl 1 © WJcff^figbTV^^o SflX^: 

20 i^©TO-r5jaBiTM63&*©jgj^*s^Si:s ^^xmtI<^Jt^6<]/J^^^:^T•i!Jo 

oTlJPX^^i^ 1 ^fJS c ^{c«J: l±;TO/jN^^:t7-tJnxmti 1 ^tOI&r-r-S 
c:i:i)5T-§i)o c:ti{3j;D> iPx^ft^iogssMif^^^^vSi^&^ti 
fc^'iJS^iiiijn<^^^^-fr§iii:^<AQxmi^ 1 <&wr5c:i:*s-et^o 
25 Sfc, Hl^^iJlcitLJi^ iPX^^tJlfc:#^^M^®c^-&-5^f^-?:;iP-:>Jn 
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5 5 ;{)^ & ^i-titz^'^^W^mti'^mmt^^ C S c i: ^ < ^ iJPxmtl 1 ^tOK f S 

x.{^^#<^5=->;/r^ jE«7'/\'-r;^5^^i'7-, m^mcom^mu) o^w^^^m± 

^ -So 

20 ^'■V^>^•:^^y^57*ffiv^fc^-ri>'>^J:D^)^;feiPxASqrtgi:^i.o ^Jx.«^ 

25 §o Ctlfi> =^©l/-1f^Ml 5, 17, 1 9^pe>ailJ^tlfe=0©lx— If^ 
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>5{Ct&oT— ^Jfc:IBe^nfc=-o©7'l/>r^MgP2 5, 2 7, 2 9<^^ix.TV^ 
So 7'l/'f3te^®g|52 5, 2 7, 2 9©=S•>^?^C^3V^Tl^ID^Jti^g^tlfel/— 

%mm^mt]ux liTaOa ifi^tji^m^i^A o o^m mm(DEmm^^3^j\ 

ll2«aJM^W^a{i> 0 1 4 t^-ru— IfiPX^g 1 0 OZfcy^'EI 19.0 
25 Em^^e^x/xS Iti. fi^j%^Si:bT©'i7x/\S/— h (7'f;i/A) 3 3lC^j§ 
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5^^/7*3 7 ^{c:?^^^tlT*5Ds Pg1-5|11M3 9 0P^lc(i^^©ma (8 
OfJLm. m.^) »fig^nTV^?)o =5:4b\ 112 0{±^ Em^^•^7x7^3 l©f*l^ 

^^§ffi«iN^'i7i>'N3 1) (omi.im^^m^r ^ (S2 o Do tmM^'& 
ig:R©i/— if^ L ^mi^r^x^—^tmi o i<£jis^-5 (S2 o 3)0 mm 

15 {c:*5l/>T(iN «2|s:^g[igSA5 1 0 6 4iimT*afe-S>'Vl/;^^S (PW) M©yAG 1f 
*^^l^^tlTV^i.o C© l/-' tf{±^ /Vl/;^©^D^L;iW*S2 OHz t* 

^Dx /^;i/;^*lAS6ns t!^»3> >'Vl/;^J^^;i/^{±3 0 0 AiJ X^^o ^tzs 
YAG l/-if3Jp^mit$n^l/-1f^L©P^4^y hg{±, 2 OAmSJgT^So 

i*:t3. •®»fm**3is^©j?^<^^iij^-r5 (S2 0 5)o wmMm-mom^ifim 

i^^Mg-rsJ;dfCx i/-if^ L ©^i&;^iRitcj3tt<S^Br^^*J^©M 

(I/— lf3te L (DXmm) if>^<D\y-1f% L ©*:>fej^©^{uM (^W) 

•rs (S2 0 7)o L (Dm^j^omiSLm i^mm.) it. wmMMM^o 

25 tl5o 

S2 2{c:^$n-5J:oK:x ll^©l/-1f^ L ©M^ji^ P ©ifiStts WmMM. 
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mmM0.uu(Z}m^ j^murm) ti^^hxm&^ti^o ^©^^ x-y-z 

-if^ L 0m^j^As^®f^ll#3|s^©M±{c:f4g-rsj;a(c: Z WXt^— 1 1 

3<^^||j^-y:T7:t-;^3:^IS^^ff d (S2 1 l)o ^ClT-{i^ ill^fflM 1 1 
15 7{cJ:-3T^ie»n-5ffi«m^'i;ai7N3 1 ©M^f^^^^l^^ 1 2 licJ;Da 

©^l;tea<^^^U 1 5iziii:f]t^o ;^7^-s^§iJMl l 5 

Ji> ii^T^-tS^^aM 1 2 5i^)^^©Hi;^3M#{ca^V^T> Z ffl:^7^-2;i 1 3® 

®*^i^!&^D»r^^^^^is^®JP^;Rt5/a^5p5tI^Jitv t;fe«^/^{c^i!j^-frs (s 2 
25 i3)o cci-rfix xamMAum(Dm^jSLX^miSTmizMj&Lx^^^tirc\y-ir 

% L 0*^j^®^<sj[*^;ett z m:^y'-i^ 113^ u-if^ L ®^|fi:&[qi{c^ 
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I/— tf^ L CD*^;^0^tiiM:9-:^{t Z m^y'-i^ 113^ I/— tf^ L ©>teipEli;^ 
Sds^T-r-S (S2 1 5)o 

v^-s^i 0 9St;^ Y 1 (S2i7)o u-v^mi 

-.y^n-i x^^yrs 7 ^^Mt^tcsbiz, mmi-^m^^3 9<Dmizmm^titc 

^)^ 02 2(3^^tiS«J;afcN JE«ll^e7i>'N3 1 (l^— if^ L *SAM 

25 ^;u=^-?g^Asto»fm#3i^©3fe^e<jnm^ b < ityt^mmmmo u t ^.^^t:& 



59 



FP05-0013-00WO-HP Search Report(2005/7/1 9) 1/1 

wo 02/22301 PCT/JPOl/07954 

^^ffM-rSi^tcov^TTO-rSo 02 3 t:^$i^SlB&^i:)5#:?f^CD■®|^^^$^ 
5 )1^3 2 (^M?att#3|s^) (c?tbT^ Wm*^3i^3 2cD|^S5{c:i/— tf^ L om 
^}^tl^itWt^^olcu-^yb L ^MIJt-§c:i:t J;Dx 13 2 4;Rt>*S2 5{c: 

« 

^iMfc3^^-r^tOif^^M3^3 2©:S^;^IqI D (::^lij-ri» «t ^ t:, u-if^ L 
10 § v^fitJif^ft*^^!^ 3 2 ©^Hjj&s tit v^ § o 

{i> 1212 5^c:^^tl§J:^^I^ wmnMUn3 2(OM^:^^^ D fc?&oTi/-1f 

— L ©S^i^©^ili;^iRi{i:?&t3T^lMe^(c?f$m$tiSiii:tc;5;So ^'^y 
^^^9^©^ll (?F^^^tL^^^y^M:^9©i() ©ii^{i. l/-if^ L © 

^ D bTOic;Rti?«^^;fer3l^ 3 2 (X f^X7^-^:;fe:2>v^^i y 

0^MJt©M0*^'fb^-fr^c:i;T-^fe||3lRrSlTr2bSo I/— if^ L © 

©(co±*)Rrtet?afe§o 
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8~EI3 2^r:feV^Tfi^ IIlj^g|5 3 9 ©®^^#|il&LTV^-So 

l!Sg|5^^vi/^3 4t:g^^r§fiEm7^>'Hy;5^';/7'3 7 (£Em^^'>x/\3 1 ) ^ 
20 iKS^-frSo i!S5l5^-\'y^3 4fc:^M-r^>E«3^^WX5=-yr3 7 (HS^^e^ 
x>'^3^) ^m.m^'^^hs EI3 0t^^tl^<fc5{Cs 'i7x7\^'-|>3 3©^B 

SDffi--H;i/3 6ds.>x/\i/-h3 3©Mfc:^^bT*^?>Ml3jnflE-~K;i/ 

25 3 6^^|!j^-ar;Si:, '>:l^>'^i^-h 3 33{)S^Bt-'5J:»iDffi--K;i/3 6{Ci 
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3 4St>*iPffi::^-h';u3 6^e7xn>>-h 3 3 A^^giti§:5|q]t:^8ij^-e-So m. 

m^-'V'if^ 3 4izt&mLX\t^^&my'JU >^f-^}fy3 Its e^xAi/— h 3 3(;: 
izLxi>X^^o MiM^<iHzJ:DWmMmMm^m'r^:^mtLXi±. ^^0^ 

i^^^^y^mM9mm^titcmmMminizMLxu&.mij^-^^^:^^ifiW 
20 ^y^mm9ifimm^tix\,^^^n^^i^mm:h^&\:,^'^x. ■i7^^y^mm9^ 

■ 

25 J^4^;^^-^m*s^M^4^^3|B^©^#6t,a^^ u < {±^^e?j|gig5feJg© b ^ 
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10 lite. '^mm^ijwmxitMM^'imi^jibwmMMMum^iji&ij^^i:,^'^ 
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5 *ST*t*o 

*fcs l/-1fJDX^fi 1 0 0 tC:^3V^T^ Z ipftXx-i^ 1 1 3 C: 

ci:^i:<> *^ffll/>Xl 0 5^i/-1f^ L ©^fili;^|pit:^a!i^-fr§ii:{c:i 

Sfex i/~ifinx^gi 0 0{c*5v^Ts mM(om^^s^—>i^Ltcifi^x X 
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25 <^#l^i:bTV^i>o 
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20 yf^jmmu^mmt^^tifi-aimx^&^o 
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25 D?gfig^tLfc^J'7<;/i^{c?&oT«^ti'5©T*> W©;&|qI^^tt3&S|Rl±U ^ 
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* ^S^ t J: S > ^{3 j3 S - h' ©If ^tt. 3^1^03?^® Ft3^*s^ D § 

ttw^^^f-TOi^^^v ^^^un^m^&< ^^tjiig}mA^->izm^ 

25 *j3i^©i^gp{ctLLg-r§J;9t:m^^-ar§3te^S^i:, ^^?itt$j3^0i^Biit:43tt 
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W^tis©-^^ W©;&i^^^ffi:i)S|^± U -®if;&|qi©W:^^at:fj5^i: 

w^'^^^}iimm}Lti.^^ iin^©i^m. ^^^ticfctL^. m^-c^mK-o 

20 ^a)ia#:0^icM®fc»©P?i?$fe^7Kibs^gi:^Ds ^Wx@T'© 

K 7 -f r D -Ir ;^ ^||3S-r "5 ^ is-^ t -5 o 

t ct ^ > ft § - K © 5sg|^^© F^Sds^ b 5 d {± 
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2^ll1-§:^I^I^c^«J^■fr:g,fcfe©*3fcJi^^8!I#©^M{c^i;?.-5c:i:tJ;D^ iJ7^ 

20 ^y^^m^}k(DBW]:&\^izi^^Xjm^izm^t?>ztifi-Rjmt^\). W©;^ 

So 

3 ^J] 

25 Sii^*bfcl/-if^©K^ii^©l^§Asjpx^|^i^©^if^^7-i' J: 
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(B) Ix— tf 

Mfi : 1 0 6 4nm 
10 V-V^X-t^^y hmmm : S. 14x1 0-8cm2 

^D7gbj^«: 1 OOkHz 
: 3 0ns 

15 1f : TEMoo 

(c) m%m\y>x 

: 5 0^ 
NA : 0 . 5 5 

20 I/-- tf «S{3M-r : 6 0 fe > h 

(D) Anx^^^ASttg$^§ttg^©^i!jji;g : 1 0 Onim/# 
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P3ii^©:©'^^ l/'?;i/;5^©S/3^y h-ejF$^^ti§^^y^:^3i^^s/ h 9 0©^?S{i 

^Kf^©;^|qI^c:::^#<i&:e)^(:V^o fi^*^§:;^i:^S:?&lql©^^ i'X^'y h 9 0© 

■t^it. ^yyjy 1 ©:;&i{)Si^->7°;u 2 J; D;*;# < ^(^oTV^§o 

^ ■eIWf^^^-r>5t:^&ofc^^^y^^M:^9;&s^B^$tl-CV^-5o 03 7ii^ 
X I/— tf^®iS^ii^©;^(qlASW^^7^ > 5 ^ 0; d Id bTs Vl/;^ l/- 
20 1f^^MIJUT?^^^nfc^7y^^^9<&^bTl^So ^^y^7.^^yh90 

©ii-?SASj±;|!^e<j;^^<;^^-j;(^>,§^ j;oTs 6^>^ev^i^3»^ i-tSfT-^if^^^-rv 

— lf^©ifi^^^©:^(qi*^»f'?^^'f > 5 i:i£3^$-frT/'?;i/;^i/— if^<&.^jj 

25 LTff^fig^tl;fe^^7»y^?^Ji9^^LTV^'5o tJ7 7 y ^ ;^ ^ h 9 0 ©TO 

>5©:5(q^©^{ijti^65/h^v^©T% 7 ^y^M^9 ^M^T?><Dlzm3 
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iQ::fo% aS:SM:i^©if^©a ^m^:;&|ql©ii-^;{js;|g^atl(c>«;t < "T^ ^ 
m3 diZTTst^^i^. l/-if^©^fR<i^EP=^^-riiR©;Rffib75[qlic:^:7^'yi:7 

15 h 9 0©?f^fifeii)S{gjig^tK i:©^iRi{caofeif^ds^a^e«jfc:;*:#VN^^^y 

h 9 o^B^T*t^o J;oT> ii'^^©1fW©^iP3ii^^bfci/-if 

^©^Rii^&^f ^R©fiipaiit)SiDX^^tJ©^^?^^'r > tmo J; ^ {c bT 
1 ©J^fi^ttL^v^o 
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o 

X. So 

10 ffiH*i®M2 0 04 lic^-rJ:9^1/4?g?«|^2 0 7:&^tPo IX 

o 

20 1 /4 ^g^S^^jKifS .tat:. ^Vi^mm 2 out 1 /4 MM 2 0 7 ©7^ 

9 0" lU^iSM 2 0 3 m4 2iz^t^vt3:l/2^M^2 0 5^^t5o 
25 l/2^gcfi^K2 0 5(iie^li^©Alt3feraLtiS3t-r^<i^^-o< 
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LPittji^o 9 0" infeisM 2 0 3 {is mpimm^m2 0 lis-^inm^titzu 

-1f^L©<i^Jfe9 0° fclt|Hlfe^-fr-5:l'^s 1/2 MIR 2 0 5^1/— tf^L 

5 TO2 0 i*^6ai*r^nfci/— if^L®{i3t<&iiife^^^v^a^, i/2m^ 

>jr^>:7D^ >y>j7^^-l 0 3{±s 9 0° mSsTOgp 2 0 3-^m^^9Q° tc\f 
|lIfeii®i^nX{±^n^VM/-if3teL*SAMU*»ol/-if^L©^ffi®[qIt^9 
10 0° ^x.^J;aic:iBS^tvTV^i)o ^ — !f iJDX^g 2 0 0 1±> 1 0 7 © 

2 1 3$11;l;5o :^5^-S^SiJWl 1 Sits 7.y—'Jl 0 9,1 1 1,1 1 3©^ 
i&MIS©#> ■^.'t—^JZ 1 3©^ij^fiJ0-ri.o 

15 ^iaqa-ri)o EI4 3i±s c©i/-"!fjDx;^^^&m-r§fei&©7D— ^i^-ht? 

*DX^^tll{ii>'U:3>e7x7NT-$)^<, X^^;/7°S 1 0 l~X7"^i/7'Sl 
1 1 ^T-{±I21 1 5 {c^fH l^?!li:llDTab-5o 
^P3^IIM 2 0 1 «t D s \/-'^%m 10 1*^^ ttllJ^ tuSiSi^ii^ LP © 

« 

L ©«P3^<&lifi5-rS (SI 2 Do ^P3^bSM2 0 l^Ci5V^T 1/ 

20 4?^fife©:^<fi^0^iex.5ii^{c:j:Ds ^a©^iP3*©^P3ii3fc ep :&>frs 

^-Tn ipx^a^^i ^ Y lft;&|qIic:^&oT^px-r§©T^ i/-if^ L ©if r{s 
^ EP ^&^-riSR©fiflllA5Snx^&i^ 1 © Y #;5lRjtcMt;ffc^Br^^7'i' > 5 
©;&iqii:-gc-rSctafciI@fiis-rs (S12 3)„ 0ftli:^7^-s^2 1 3^ 
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Y W;&iqi(c?&oTSnx^tj 1 <£jnx-rs®T% 9 o " [n^BiM 2 o 3 

1 0 1 ;6^e> l/-if^ L ^%^^^X. I/— If^ L SSnx^tl 1 
5 © Y iWi;?|qIt3jtEUffeW^^^^ > 5 tMIJ-rSo 114 4 {iiJPX^i 

m 1 ©-sfecDW^^^-r >5{c?&aj;^tuTs is^nnma i fc: u-if ^ l 

15 > 5 {c^soTiDx^^j^ 1 (Dn^\:.mmsm^'s^-^^Wi:t^ (s 1 2 

7)0 ^c^dn mmm% lp ©w-if^ l ^jpxmti 1 }cMiti-^Ji-^{±. ei4 

1 ©W^^^-Y > 5 lc?&-5 J; 9 {c. I/— tf^ L *s;!jpxmtl 1 {^.^.IJ^nSc 
i>:{c, 9 0° In|felSM2 0 3{c:j;Ds l/2^g«|g2 0 5 (1142) ^1/- 
20 ^% L ©3fcffi±K:iag^-fr§»f^<g:-r-5o ^iP3^liM2 0 1 

^ttiij^tLfcu-if^ L ©ii^&9 0° ;ejj-|sife^-y:'i)^is^-r'& (si 2 9)0 

I/— tf^fe^l 0 li^^l/--1f^ L ^^^^-frTx tf^ L <&JPXM 
^ife 1 OOT3 © X WjU^mj^fcM^-^^ ^ > 5 IcMIJ-r'So 04 6 {±ip 
X?*gLt;l©¥ffi0T-^So l/-if3te L ©i(iRiS3te EP *st1iP3©ftffi©:?^ 
25 iqli^iPX^^tJ 1 ©-#T© X ffi;&(p]{cMtJffc«J»r^^^-f > 5 i ^ tc 
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s (SI 3 Do mii^ LP ©b— if3fe L ^m:£Mmai\zmm-t^m 

mal^mmt^ (SI 3 3)0 mJonm.mi^t/^)ziy^^i,y\z 

© «) ^' ^ ;^ 4< h ©^®f > 5 ©;&lRl©ij-^S{iJt^65:^ § < ^ © 
*ST-tSo Ci©<tdlcM3^?!lT'{ii^^^y^^^^»6?j{c:?F^^-^§§©-C, Jnx 

^^%l©iax;^i:f-h'^iqi±^-frSiii::&$T't'5o 3 h ^icff^fife^ 

5o iiti^©?^^(±^JcM-r-S^4^?yT**>ll^-e^-5o 
[^4^sj] • 

*^M^^©^4^?!l^cov^x^3^?!Ii:©^i3i<&4»iC>icM■|-5o E4 8{±c© 
25 1/ — if jnx^a 3 0 0 omm^m t- & i> » u -tf adx^s 300 (om^mno 
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10 ;^7^y7°si 2 3^. :^7^y7°si 2 7©ili{t*5fTt)tb?>o cci^-e©l&f^fc: 

iD. ^40lJfc:*5V^T4)ll3^flJi:[IHi{c^pxM^t^lOT4 4 ^c^^■rcta^c^JDX 
^n^o ^©m. X5^-i?^J«l i5i^em:^y'-i^2 13^^90° tdim^ 
^^^mm^T^o c:©0ffiX7^-i;2 1 3®I5ife{c:«J; DiPxmt;U±X-Y5p 

15 ff^fifeXg:i)Si^Tbfc»^^7-r>5i:3^^-r'5W^^^^>{3?&oTs ^fP3 

^LXs rs 1 2 7 iill^fc. ^-1f^L<feiPX5tt^i^ 1 t^M-f-S CI 

t cfc D^ :&A^e>Jll-#W^^^-r > 5 i3?&oTAnXpiJfet» 1 ©P^^fPil^ili^il!! 

mmi^^m^-r^o 7*8 1 3 3 ^i^^tc Ltipx^^^ 1 ^wm 

^^iz, »DXm^©l^a5(C^3fci^^'^t>-li-TJPXmt/t ]y-ir%^mMt^ 
25 c:i:t:J:DSPXM^t;<&fJ»fbT'fo J:^^o c:tit:J:oT*>iPX^t»^W^^ 
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5 ^Jl 

s ^5 3. 13 5 4{i^^^•€'^^EI5 OOTO^^^-f >5 i:ifi3^1-5Ln-Ln^ 

mjLnma 1 ©to^©3iiK*sM < ^ 5 o t fc^ iMJinma i ©^ora 4 3 ©Ha 

5£)5^^<^§©-^tOifM4 3©¥di'l4ds^<-fe^o dtutc^UTx E15 6tc:^-r 

figT- # A^o ^7 ^ y iJ' ;^ h 9 0 ©^IW^^7 -r >©;^Iqi3i)» ^ rti;'c;&|£g©je3^ 
D^MT-tSo J:oT, EI5 7t:^N-rJ;draif^^^-r>5t?&ofeJDX^ 

^ti 1 ©TO©MS-^TOffi 4 3©TOi4<^iRi±^-a-;sc^3&s-et5o 
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5 s NAO. b 5(Dm^(D^5^y^7.^^y hO:K^^^^i>ri\^ <t^^o l^— i^/l 

^ C©l/-1f^L©MI^(-ctS^^^MibSMS-^?fM^tifc^5^/^X3}N"^y h 
25 l©®f®0-r$)5o 06 C©l/-if^L©MIJt:j;-5#^^l!SlRisiia-^ 
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h 9 0 (Dmwitmi^4 1 ©ipi^^ti 1 0B^l3\^tm^t^:^Mijrmiz^^ 

tiZ^t). ;J7^^y^;^:^>y h 9 0©i^^h-^fiw©-Nf?S<fe/J\^ < <) 

0 6 2 t:^-r««M. 05 8fc:^-r^?!)<i;!5/h^V>/-?'7-©>'Vl/Xl/— If 

?f^fig^nfci^7y^;^7jv'y h 9 o©ifMST-feSo El 5 9 tme 3(Ditmi^^m 

15 ;^§<) ■rSiliJ^^yti'XxKy h 9 0©l^$h•^l|gw©^^^<£/J^$< (::^t<) 

^^iZs mSAJz^tMii. ®6 Otz^-r^ajct D/Jn^Vv?"?— ©7l;i/;^l/— if 
^L*S|^gp{;:S:)fe^tiTV^§Anx^»l©if®0T-fe-5o 1216 5^±^ C©1/- 
1f ^L©mtc: J: § #^^PMAsj^HT-fl^^^^ ti^ ^ ^> ^- 2/ h 9 0 ©ifM 

h 9 0 ©]S^h-^i|iw©-xm&/J^^ < < ) WT* t ^So 
25 raT©®DT-$)i.o ^lUSff^ms iab:-ASK©l/~1f^M<fejflJffiUTV^§ 
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15 ^fe, iaJx.Mx^Sit»©^^;^{iAsjKHi::<fcDx iPX^a^tTOi^^^^fe 

-yi77.isrs^y h 9 0©lf^£^/J^^<■rSo — 05 7:SOT6 6 {d^-T J;^ ic:, 
TO^^^'f > 5 i:it3S-rsw^^^-f >©:&iBj*swsil35:;&lq^©®'^, c: 

20 ©:&iqIfc:?l^^-r-5^7y^X>Jt5/ h 9 0©->fS^;^t<1-:5o ^iJ> 1216 6M 

5 7tc^rJax^a^l^LXVi-LXVil;:?&oTtDirbfcST-afe-5o J:oTx m 

ac®;^ 5J< >y h 0im©M^**T' ^<&Ci:{COV^Tx (om^x 
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5 -IfiPX^g 4 0 0 (Dm^m^mX^^o l/— tfilPXgg 4 O O (3■^V^T^ El 1 

-^iigi51-§yi'7-iliM4 0 l^iix.So J'^U-mm4 0 Itt^ «»Jx.{f. ^ 
i(©ND(neutral density)^ J]/'^ =&ND7 -f ^ I/— tf^feLCD^ffit^ b 

15 ^ ^it©KD7-f ;Pt$'0M^^<&l^bi:ts /'«'7-iiiS^4 0 ij&sv— If^L© 

i/-1f^^l 0 l*»e>tfll^^^^fe^-if^L©>'W-^l@ti•rs^:^^)-e§5o 

iigSgl54 0 l{is fiM^©U— !f*L©^|{&t:^bTSitt:lg 

0 i*»&aii*^tifei/-if^L©/i'7-<&sigg-r§o 

0-#iJT-a5S ^-1f3fcW» 10 2 xumt^ i: {c i t) , i/-- tf^ai 10 1 
25 A^^>ffiM^ti5U-1f3teL©y'?'7-^ill®-r-5c:i:tT-^So J:oT^ U-1f^ 
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iJ'V^D-f 0 3 iJ'W^P^ 0 3T•Sl^^tlfel/- 

10 M« 4 0 3 ^umt^ u yxmmwMumn^ 40 5 ^m^ 

\y>Xmmm4 0 3itm^mu>:<10 5&, lOSb. lOSci:. 
^^^Wt^^WU4 0 7 ^m^^o ^^ffll/>Xl 0 5 a<^#tf^#l^o 

Pipi(> V >x 1 0 5 b ^^ts^^^omuWLs mytm u >x 1 0 5 c ^ 

15 ^tJW4 0 53b*^0M-t{c:*':3V>T^i^fe4 0 7:&(e]te^■B■-5^^:^c:J:D^ ^ 
^ffilx>X10 5a. 10 5b. 1 0 5 c©ff d^6Bfa©*^ffll/>X^ 

^©^fili±tc:fflBg^-ii-So f^i^D-fe. v>Xjl^i^^4 0 3Ji^5jf;w\-— 

^i::fex W>XiliR^«4 0 3{cWtt^n<5m^;B^>X©iJ{i3ffl{cpg^$ 
20 fiT. ^^^a^®itT•^)J:v^o U-1fJPxag©lif^#*s^TM-r^±i*:» 

1 2 7 i^m^m^^^xmamoz^^^^am^m >x 1 0 5 a. 1 

0 5b. 105 c(D^-^}:^M:tM^-r^i^m^xt}t^^tiz^y), m^mu 

>X©3lR ■:3^DliPi[©S^3&s^^tiSo 
V-1f»PX^®4 0 0©igg^l 0 7{c:li. *^ffll/>Xl 0 5a~105c 
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±mm^i 2 7{±y?7-iiM4 0 1 tm^mi::^m^fix^^^o me 

gPl 2 7(±. if^^g|54 1 1. ^SHii^B3M4 1 3;RtJfH^fiS^4 1 5<^ 

/Vi/:^ i/-if^©7iy-©;*:t 1/ >X<^^tf^#l^©||Pi(©;i<§^ 

10 ffil/>X10 5a. 10 5K 1 0 5c©V^■rtlA^*^14R•r§A;^7{CbT^) J:V^o 
in©Jl-&, 12 7 t:m^ffll/>X 10 5a. 1 0 5K 10 5c. ^fi 

lgJCD7^-^i^g|jI6t)^c:•^f^feil^RelS4 1 itcA^j^tiSo 

l/>X105a. 1 0 5K 1 0 5c©#>{?lc:o^^T^ ■ie*L^^#tf^^|^©liP 

iCi&s^i^^tb^o >''?'7-©ffl{3(i;'^y-iiU5a54 0 llcJ;Da®®^ti§/i;i/;^k 
-«©7iy-©At^;&s^li^n§o ^?5^©«it:fi. ^iiS-r-Siia©>''?y-i:li 
20 □iti:©ia^5^^fe-fr{c:J;D?fM^n^OT;^'}^>)^ hO^^ifi^m^Mo M^it 

.^^U-ifil. 2 4 X 1 0 1 MW/cm^) -t, ma^tfiO. 5 5©i:§{3jg^ 
^*lSa5iaX:!j^''y h©^^|± 1 2 0/ZmT*2fe^o C:Offimi^©7=— ^{i. ^?IJ;i 

11. i/-1fiaxiut:®5 8~06 5-^iiKbfc||lt*-rsiii;t:iD#5c:h*s 

25 xj^^a54 1 l{c;W-©At^StjfiiPi(©^#^*sA:^j^ix5ci:iiJ: 

t)x imSJ?^4 1 li±ffiHM^i3M4 1 3i^^^^^^®::*;t^i:|5Il:^t©•S 
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10 >''5y-©;*;t$^H^U liPit©;^t^<&W^i:-r§ci^:<fo-et-5o c©;® 

(W/cm^) i:H^.LI§Pm*^0. 5 5©i:#{cJFM^tl-g)aJt®;^7i<>;/ h©lfS 



20 fi^a 



a-:3v^T. mam\tu > xm^wMmmm 4 o 5 ^:frbTi/>x^*^:TO4 0 3 

mmmi 2 7 ©-xf^fejllRBP 4 1 1 (06 8) izxti^ti^o ^tlfcJ;?)s l>''?;i' 
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5 'j/T'ici^iij-r^i.o 



{i ® U -if iipxgg 5 0 0 ©msiSMia $) S o b -1f JPX^g 5 0 0 ©:^fife 

^^©at)s 06 7{c^-r^5«3j(3#;5i/— ifinx^a4 0 o©«^^^|SI- 



^— if Aoxas 5 0 0 (±> /l'7-iSfiSgP4 0 l^tJ^-Y^D-r 0 3 

i:®r^©l/— tf^L©^M±K:i^-Aa::^;:^;\->^5 0 1 *5S2g^tlTV>§o t: 
-Aj::^;^/1>ir5 0 1 iifg^lT^T-ab t)> li-Aa^^;^>''?>i$^5 0 lfc:J:D^ 

15 (±liPMti^lS©-^J"^ ^ So ^ fz. U-1fiPX^tt 5 0 0 1± 1/ >X^^i^ 
• 4 0 3©ftt)D{3l'S)®^^ffil/>Xl 0 5<&<i^So 

l/-1fjpx^a5 0 0©ttf^;i^m5^«J®l/-1fSpx^S©i&f^i:^JS:S;i^{i> 
±i*:iJll^l 2 7lcA:;b^tifcl^Pi^®;*:t^l3^-^<liP^®IitlT*fe-So JtJi 
T> ^^^i3ov^TiiB>9■r-So ±<*:M^BP1 2 7Jibr-AJi:3p;j^>'i>^5 0 1 
20 ^6^^z:^|i^^^^■rv^So 07 2li^:®la^<&#ill&bTl^'5o ^#:Wg|51 2 7{C 

^$^5 0 lo^^^^^sMISi^^-rSo cmtcJ^Ds *^ffll/>Xl 0 5^c:AI^■r 
Sl/-1f^L0t^:-Ag©&:^^^iiiit-So J:o-Cs «^M^>X1 0 5*51 

oT*feoT*)^ »^ffii/>xi 0 5^'^tf3te^i^©iiPii<&;*ct<-r§iigis*5or 

25 tlt^cSo cn<&07 3SOT7 4^ffiV^TS&W-ri>o 

07 3tt> ii:-Aa::^x>'"?>^5 0 \imm.^fvL\\i^\\^^(o%%m\/yx 



\m 6 



10 
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10 



20 



25 



7 5(ic:©l/— 1fjDXM6 0 0 



0 3 i:*^,^ 1/ >X 1 0 5i:©^©l/-1f^L©^f|||±C:!ia:^ig5l5 



6 0 li)512g^tiTi/>^ 



(3 6 0 l®liP©;*;t^?£^;lSCii:{;iJ;t) 



15 3teffi 1/ >X 1 0 5 ©#3Sjg^TO-r §o t) 6 0 1 ttPiPMti^|S©-^J 

1 2 7{;:J;DM^n5o 



1/ -if ioxgg 6 0 0 ©ttf^^s^ 5 ^jst;^^ 6 mo u -if jDx^a©i&f^ t 

^^j^t. ±i^m^l 2 7i:iXii^fitzmn^co:k^^}zm-:3<^am(Dn 
T-^-So l/-ifADX^g6 0 0{iA;t^^^L:fe||Pi[©;*;t$^c^•:3^^■rSD^i^D 
6 0 l©liP©;^t^^^;t-S^i:^ca;i)^ O Som^^om'h 

h^mi GRxj^mi 7^m^xmm'r^o 



g 7 6 fi. 



t) ^jSiBfi^nX V^^V^jl^©^^ffl 1/ >X 1 0 5 J; S 
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10 



15 



20 



25 



mi 2 7{±7i7-jiiRgB4 1 imj^m 



gP4 1 3:&11^i>o *g 



SP4 1 3d»e)C:©^i:llUfit0\J-^{3^j;E;rs/"?'7-&jliRU ^©/^y-© 

1/— !fiiDx^gT*i/-if jnx-r -acinic J:?) ^ mM©-«©afeM;=^4^y h^ffM 

, /'?'7-©:;*:t^ds^^^ft-So ci©«a|-??rap|^ii)s®^-ey?7-dsqr^fcj5:5 
ta^^M-ai^ ft^?av>ffl©-\J-^t:^ji&^§>''?'7— ©7^—^*57^7— pfiggp 4 0 IS 

0 7 9 it^mMmo \y-nj:MW(om(omm\cm^ ^ fi^±mmu i 

2 7©:^Dyij7EI-t:^§„ 



M 1 2 l\±mnmmiU4. 1 9St>*^B 
1 9 fcgcR;^ 5/ h©^M©-xf^<feA;t/-r5o CtiicJ:!?. iiPicS#^gl54 1 9 
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;fe^-1fiax^ST-i/— lfiax-r-g)Cii:fCctbx mmoij^^comT.^- Y^W^ 



20 



25 



mmi2i \^mmiu 421 mim 



gP4 1 3l3(i, 06 9©>'^y- 



^Xtst^o rajRa54 2 Itt. 



gjJ4 1 Si^^ClOij- 



15 ^S2:|RlD<B©if^fet^iiSf ^>'-?>7-2SctJ«liP^©iS*3l#?-r§o jl^^^tifeifi© 



07— ^J'(±l/>XMlR^«Wa5 4 0 5. lf-Aai:3FXM>^5 0 IXfifiC^; 

I3^J»6 0 3ic:3§ie,ti5o J;oT> c©iia©>''?7-;st;^liPm©^t${cl 



Wdsqrtg fife's 
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m 8 m] 

/•5;i/:^i/-lf^0^D?gLjil^gEl^$f (Hz) . mj:.M§t.m(Dxm:^y'-i^xlt 

Ym:^7'—t^(D^WiM&.^v (mm/sec) tf^o ^fl^<D7.'T—t^<D^mM&it 

n=f/v 
p= 1/n 

ctoT. ^~1f)fco^ Digbj^«o^§^2S^yf/^;i/:;^ tf^©«^ 
20 ^*j^-r<5c:i:*ST-t§o •r^fct>t»^ ^D7gbJi^i(^f (Hz) ^:;«c#<t-^ci 

2:-^;^7^-^:^©^lij3i^Sv (mm/sec) ^'b^ <ir^ilt^^^^ t:y5^p^/J\ 

^<$)J#T-tSo iS^fc:. m^MLmmL^i (Hz) $/h^<'r-Sc:^-^;^^-s; 

®#i&3i]t^v (mm/sec) C tiZ^\) ^ ^ ^ f-p^:k^ < M^-^ ^ 

ho 

92 



FP05-0013-00WO-HP Search Report(2005/7/1 9) 1/1 

wo 02/22301 PCT/JPOl/07954 



-if:)fcT'?FM^tL5o ^ ^ >;/ ;^ h 9 Oi^Wm^^^-( > 5 iz^-oX 

ox. mm^^'7^yz(Dmi\t^^m^(o^^^u.nhx\^-^^o <toT, 

h9 0©if^S©(i^,o§A$;'^t<fe-g,h> mJlMM.^^Wm^M^-(>iz 
25 ?6oTiS^{ctOirt-i>©i&saiia:^D> ^fes ■fflirM©¥ffi<4*)^<^c§o 08 
1SOT8 2{cJ:ix{i^ h©if^©«^>o^^/J\^<T-t-5©Tf 
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5 seated; D> \^^y^v^MmT^^tt^-^^^o cititct^J^ inxmtJ®^ 

S l^-lfSPX^g 10 0 t^t^^^^^lt^\zm 1 4 ^.«V^Ti^0^1-^o l/-1f^ 
Ml 0 lJ±Q;5^>r >;/5=-l/-1fT*afeSo E18 4{±. 1 0 1 M;! 

* 

—ifiiK 5 5 i:. i^-if^is 5 5 {:.mf^m(ox±^m^ ^mmm 5 7 . i/-if 

X±^V-^mm. 5 5 tcjp^ S C ^ t i D ^ l^— Ifl^M 5 5 ©Mte^^^^^m^ffi 
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10 KomB'^^^o 

;^7^-s^Mi?gp 1 1 sMj^M^s©— fi?iji;:&5o mm<Dmmit. u-nji 

25 § I/— ifip?^^a®±wjw 12 7 (D-mco-^^^^tyo ^y^mn^^ho 
±mm^ 1 •? 7 14 1. -xf^iBig^ 14 3 jSiXFmm^m^ 145 
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Ml 4: Hi±7^htc^ {n=fh, p= 1/n) ^^J« UTIH D-^^flfeSI^ 

10 m^W^3 1 4 5 {i. i ©Sgif t'-^J' iiTf^^lBii^ 14 3 13§BM^ nfeif&©7^ 
<t^b^— ^ 1 2 9lc:ig|So in(3j;t)x "^-^ 1 2 9 t(±a5tK^i^©jil^^fe^ 

15 Bg^ai#Sl5 1 4 1 (ii=£^v, p= 1/n) ^mFSi^X^MX^^^if hMOD'^m^ 

^^LTV^§}^)S^^©cJ;^fctT^)c^;l^o ^t. m^MLm^B.(D:K^^ t7.y^— 
i^i09. 111 (D^mmmt?kK:^^^y hmomMtomm^^ib^mLtz^- 

MVm^^OX^^RXJ^:^9—i^l 0 9s 1 1 l(D^WjMM(D:k^^ifimMm^ 

25 ^^as^tLx%x\,^o cn^cDm^^^mmM^i 4 iiz:^\,^x±j^LtzA'p 
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1 2 9}zmm^^^tci5b(Dmm^noo 

08 6 itm8mizm^ioti^±i^MM^ 127 (Dm(Dm(D-m^^^.t:^v^ y 
i^mxh^o ±immu 127 mmmM-u 1 4 7 ^m^-So u-ifipx^a 

08 7(±^8^?!|fcMxe>n^±i*:Wgi51 2 7©^ ?>{3ffe®^?!JO-gJ5:^^^^■r 
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